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(54) HIGH STRENGTH COLD ROLLED STEEL PLATE 
EXCELLENT IN WORKABILITY AND 
PRODUCING METHOD THEREFOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a high strength 
cold rolled steel plate having tensile strength of 780 
MPa or more, excellent in a balance of 
strength-elongation and, moreover, a balance of 
strengtha pore expanding ratio and excellent in stretch 
flanging workability in particular and to provide a 
method for producing the same. 

SOLUTION: A steel stock containing 0.05 to 0.1 5% C, 2.5 
to 3.5% Mn and 0.05 to 0.3% Ti is heated at 1,050 to 
1,250°C and is rolled in such a manner that the 
cumulative draft in the low temperature region of the 
dynamic recrystaliizing temperature is controlled to 60% 
or more, the final draft to 15 to 30%, and FDT to 850 to 
950°C, within 0.5 sec after the completion of the 
rolling, cooling is started, and the same is cooled at a 
cooling rate of 30°C/s or more and is coiled at 350 to 
550°C to form a hot rolled plate. Next, the hot rolled 
plate is subjected to cold rolling into a cold rolled 
plate, is thereafter subjected to continuous annealing 
in the range of (the Ar3 transformation point) to (the 
Ac3 transformation point + 100°C) and is subsequently 



subjected to rapid cooling at 40 to <100°C/s to 200 to 
400°C to form a steel plate having a structure 
containing fine bainite with the average crystal grain 
size of 5.0 n,or less as the main phase. 
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(57) Otto] 

[If®] ?l513i$780MPaJ^± ; &*t. 5ftjR-#t^/^7 

[B?*^] C : 0.05-0.15%, Mn : 2.5 -3.5 %, 
Ti : 0.05-0.3 %il£mir2>mmtfi, 1050~1250t:<*> 
SLRKiDllifcU »WSS B ^SJK®iai*-C^«ffTi : 60 
%J£LL, *»ST5p : 15-30% t U FDT&850 -95 
OttU OS»7«0.5 »JeLrtt*ai*RI*6L, 30"C 
/sJil±<Oi^*Pj$JST-i^*|)L, 350 - SSO'CT^JRl? 

*>, (Acs - (Acs 3ESRJ&+100 *C) CDfSBT- 

*tttt*fi*iSL!fc1jfe, 40-100 "C/ s 5fer»T*200 -400 
"CiT-ft.i^LT, -7mtAttSS.O yum WT<Ofti^>f 



(5Dint.ci. 7 mm^ 

C 2 2 C 38/00 3 0 1 

C 2 1 D 9/46 
C 2 2 C 38/14 
38/58 
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(2) 

1 

\mim i ] 

C : 0.05-0.15%, Si : 0.05-0.50%, 

Mn : 2.5 -3.5 %, P : 0.02%£TF, 

S :0.0035%ti.T, Al : 0. 1 %£JIT, 

Ti : 0.05-0.3 % 

*U fr-o¥-%}&&ffl3S.O /urn vxtwwr&^i-j h 

*8o%ja_ho*sp-c-s-tfiai«s:^ri-4i t iftrnt+z 
mxmz&tLtzm&mftwmtiLo jo 

[»*«2] *rlBfc*KtDx.S&fc:, tie 

(as) - (cp) o-9^*»is,ajf*tfeiwifc{±2» 

IE 

AS : cr : 0.01-0.5 %, cu : 0.01-1.0 %, Ni : 0.01 
-i.o %, Mo : 0.01-1.0 %, v : 0.01-0.3 %, Zr : 
0.01-0.3 %, b : 0.0001-0.005 %<on©ilit 

BP : Nb : 0.005 - 0.05%, 20 
CP : Ca : 0.0001-0.005 %, REM : 0.0001-0.005 % 

1 ittl±2t 

C : 0.05-0.15%, Si : 0.05-0.50%, 

Mn : 2.5 -3.5 %, P : 0.02%KT, 

S : 0.0035%mT, Al : 0.1 %£IT\ 
Ti : 0.05-0.3 % 

s fH«# * , 1 050- 1 25ot; coa* k w&naft-t- & #\ 

a&^fi1050-1250"C?)iSJg^&oT^?>, I&ftf33££ 50 

f&S«T*<0^mJETS ; &60%J^±-C s ^o»i6t)|f^ H |^S 
ffifi»t I O&*?-)±T^£l5-30%i U tt±»fJEJ£**T 
iS*FDTS:850 -950 1 1 1-£&Fb5J£5S £ii L, ftft 
WBEBEi|*Tao.5 fWartK#£p$:R|*&U 30*0/ stt± 
^<£*PilJ£-ei$-*PU 350 - 550*CT?;#£#lJ&®«£ 

^®RtC (AcsJEffljSO - (AcjSE«j*+100 

<b40t;/ s 1:1X100 s *?acOi^iPaJSf 200 -400 40 

t: o*r * * i t * » « 1 1- & Praxis k « *. 

SB (AW) - (C»)'©?£0»feW«Lfcl#*fctt2 
tt«F»t1-*»*3l3UIE*«>UD 

IE 

AS : Cr : 0.01-0.5 %, Cu : o.oi-i.o %, Ni : o.oi 
-1.0 %, Mo: 0.01-1.0 %, v : 0.01-0.3 %, zr : 

0.01-0.3%, B : 0.0001—0.005 %<7)1 *>0 1 ^tif- 50 
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ti 2 tttt±, 

BP : Nb : 0.005 -0.05%, 

CP : Ca : 0.0001-0.005 %, REM : 0.0001-0.005 % 

©HOl!if:li2l 

[0 0 0 1 ] 

mat * i> s 7Q<M>a&±.<r>ftmm%rmmmz'% <o , t 

[0 0 0 2] 

h v-j*m~Dim-t&mm-it. 59oypa*jBx.4j*3*£ 

8 fcf bOSa £ matt 5 |§S9A $ 7>*780MPa & 

-yjmxtt*oDpxttu«*t-s it itrv»4 0 

[0 0 0 3] ii<7)?Mt«*t LT, *DX5* 

SllSEU**UX&4ti£\ inxteo^ttt*^**. £ 
<oJ;o^iDXttco^-fb^ftihL7ti^?S7jSi«t LT, 7 

*2ffit-r^m-a-a^»« (fi7^7x-xit) 

itf£$*l-CV>>5>o #M¥4-236741-^^H(i, 
7i5^f h£±ffi£i-*«£-&ifi&Sr;firU 3l»5£$80kg 
f/nrn 2 (780MPa) J0U:-C*»oHKJUt* l 6O%JaTt*1-* 
«F»a»*^>*il«*»l|*$*Lrv»*o L^L, 
4-236741-*£#KS*3*tfc»|«M: x 56ft (TS) -#tT 
(El) /*7>* (TS) X (El) M7000 - 25000 MPa 

%t«*tfc*nitt**Lrv»4*», ?6S (ts) -Km? 
mix) v^sWfci* L fc+^r*(±^ < , 7tl£(finx 

p n n fflSiW^cos*ffi^ < fc^+fl-ca* t nan** 

»3f*»^»ffftL.» ^tWftTL, ft^^^y't 
* f -H3-T- ^ o 7t i> co t # x h ti Z> 0 
[0 0 0 4] Zfz, ^M^7-188767-^<2r^lC(±, #0^7 

tv>4, Ccott^ili, fi*%T*, C : 0.03-0.10%, S 
i : 0.3 -1.0 %, Mn : 1.6 -3.0 %#^L, a&v>(± 



-2- 



3 

$*>KTi, Nb, B<Oo *><D^-& < t i> 1 a[?r-i-*-r^ii 

£a 3 ^^*m±9oo my-e^u 600 twxos 

Jg#><b100 -500 "C/f><7)i^iPiiS-e200 -300 tit 

m.*pL, ^v^T2oo -400 x:x^is.itzitmmtx. 

^ -f 7" -< h I#:cOia^ £ ^ L 3 $ 780MPaJ-:l±<7># 0* 

7 7 > v14tc®fi/cji5?iK<t5£pis^»^ t i, cor- 

$>&<, L^L&^P>, #^¥7-188767#<&*Rtc|Btt?tL 
£K#iT-^ii£;h.£iI«t±, SJJJt-W/^^* (TS) 
X (El) ^14000 -17000 MPa %*!£-?& 0 , SlttOg 70 
»<:SBp D pfflffl*t^cO^^I h IZ +5}-&*DX 

[0 0 0 5] *£, #53^10-237547 II t±, ig® 

%-c, c : 0.08 -0.30%, si :o.i -2.5 %, Mn:o.5 

-2.5 %-g-*L, ? ?>KCa : 0.0010-0. 0100% 

W&fiH&WStm$L%M i tz (±40% Ji)L±<7)fg:S^jg^:)Stf 

^X'^M^L, 450 - 800 t:<7)iaSit^e)100 *C/fj> 
J-^XTi&AtLL, 200 -450 tTjg^MaSrifel-i fc 
lZ£<OWkMZtlZ>o LfrLZ&h. #BH¥l0-237547 

^m^m^^mmt, mm ere) -^mrm U) 

M?V* (TSXA) & 65000MPa %J£1TSJ£ fcTt&lfiP 
[0 0 0 6] 

9 ±ELfcffi 

tt, m&ts z. tfi&nxte, t < c# 0*7 7 > viraxis u«e 
tt^jasftft^3ffiai«*3 j: if*©*******-*-* c t 

>*©i«Hitt, TSXEI* J 19000MPa%tJ.±, tt^^V 

BSSMtti, TSX A ^74000MPa%J^_Lt Lfco X l± 

7tJ£tf^ (%) -C*4. 
[0 0 0 7] 

[HW*»*1-4 7t:*0#a:l *%^#e>(±, ±fBLfc 40 
i 1 4 < , ffefeu tt v»«*tfc# tf 7 9 > vimite t jis v> 
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[0 0 0 8] #%i^l±, ±BBLfc*P*tca6-^§ > ?c>lc 

Wl±, Kfi%T\ C : 0.05-0.15%, Si : 0.05-0.50 
%, Mn:2.5 -3.5 %, P :0.02%m~F, S : 0.0035% 
LXT. Al :0.1 %&T, Ti : 0.05-0.3 %5r#*L, 5£ 

%-mr~£ijm&mirz, z t zftWit-rzmT.m.iz&n. 

UJaiS«»t=, RS%T% & (AS) - (C») 

AS : cr : 0.01-0.5 %, Cu : 0.01-1.0 % N Ni : 0.01 
-1.0 %, Mo : 0.01-1.0 %, v : 0.01-0.3 %, Zr : 
0.01-0.3 %, b : 0. 0001 -0. 005 %<?>noiSit 

Jl 2 «JJH±, 

B S : Nb : 0.005 - 0.05%. 

CS : Ca : 0.0001-0.005 %, REM 10.0001-0.005 % 

(oHoiiitini 

[0009] itz, %2o*&m\U ga%-c, c:o. 

05-0.15%, Si : 0.05 -0.50%, Mn : 2.5 -3.5 %, 
P :0.02%JiLT, S :0.0035%^T, Al :0.1 %HT, 
Ti : 0.05-0.3 %£•£* L, ^FeiJi^nlii^M 

»^?>*4<a«**-r*fPi**t*, io5o-i25o"C(7)ia« 

twHJnili - * *\ * & vM±1050-1250t:<7)S)SK 5rct 

±, t!l6«)S@ a B H iaiR®5a^T-O^»(±T**60%J^X-C 

U ft±(f£Ei£|?-TzaaFDT^850 -950 ttt^» 

$&L, SCC/saXcO^-ipjiiSr-i^iPL, 350 - 550t: 

USStLit?)*,, (AesSeiRjft) - (A 

C3«* + 100 *C) OlEHOftMaUE-CSflHIitSrlt 
L, K&l&&£^c>40 < C/s^:JLt100 t:/8*»oj^=w 
ajs-c2oo -400 •ccoja*^iT-.t.i%-t^>it^#mt 

»%T\ ^ (AS) - (Clf) 

as : cr : 0.01-0.5 %, Cu : 0.01-1.0 %, Ni : 0.01 
-1.0 %, Mo: 0.01-1.0 %, v : 0.01-0.3 %, Zr : 
0.01-0.3 %, b : 0.0001-0.005 %<r)nt><r>\m.itz 

l±2«W±, 

BS : Nb : 0.005 - 0.05%, 

CS : Ca : 0.0001-0.005 %, REM : 0.0001-0.005 % 

OH^liitli2l 

O o ^frfeatfitTfc 1 St fctt 2 SJiLtfc-i-* LTU 
[0 0 10] 

Kl!o*l«)««] if> 
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ffc^Jfc^RfcJIftCo^TRiJi-rao 41s, JfllT, s* 
% l±#{c if & ft v» y o * (c % 1 12-r o 

C : 0.05-0.15% 

C<±, t.-Xrt -T h$3tft7C*-e*i), eMUHRffi* 

5 I3K5$ § 780MPa£JLh *&Z,tz*> Ktt, 4>ft < t to. 05% 
<7>tt*&mttz>o — 2r> o.i5%^®x.r#*f * 

£, *Pltt***fbi-4o -Ofcto, C(±0.05~ 

0.15%<OKffltc|!g5gL/-: 0 ft*, *f i L < (±0.07-0.09 
%T"*& 0 
[0 0 1 1 ] Si : 0.05 -0.50% 

SH±, ^S|6]±(;$41-^7c*t ; -* »), *l6Wt?»io.05 
%&.±<n-£&Z'&mt-r2> 0 -7j, 0.50%^®x.T-g-* 

-r -s t , 7x70 SEiSR*«flEj8 $ *u Bf mnm^i&i^m 

IMIjWB*S*i1*, auR**^J£-t4o Zff>tzib % Si(±0. 
05~0.50%tf>ttHURS&Lrt:«, ft*, #*L<(±0.10- 

0. 30%-e<fc& o 

[0 0 1 2] Mn : 2.5 -3.5 % 
Mni±, Stg^-U SUJ:SiiW*|*l*|*ih1-40K;& 

Mn(± A r3 Sr fiT $ * & fMJ * it L , gieofti 

fbt-SF-S-L, ?$S-#OVN'5>^&^i6^„ Mn 
(±SH«>&A*Ll4*|q)±£-£, t < t~&£ttttOft£P»£ 

i^SSfeJS'fti-^o c^<t-)41*ii, 2.5 %jyjto-£*r 
tWbbtlhlfi, 3.5 %«rj@x.T#WLT<>a***«&fn 
•f&o z\<Dfz^>, Mn(±2.5 -3.5%O$EB(cH5tL£ 0 

[ooi 3 J p : o.o2%jy.T 

P(±, il*K:*»Siifc;fc*KjeH^***Mrffc*«ft 

■tat, atoTO-«:^^tu> mm^mmis 

O*:*, Pli0.02%y.TtcK^L/Co ft*, $J£L-<(± 
0.005 -0.015 „ 
[0 0 14] S : 0.0035%WT 
S(±, SI+TliflKfcWfc LtfftU lc-**+«t«f 

tf>, Stt"C#4«»tfij«-f *03&»aS Lv^*, 0.0035% 

<b, Sfi0.0035%«TUlS5eL^o ft*, 4f* L < (±0. 
0020%mTT-&£ o 
[0 0 1 5] Al : 0.1 %WT 

7tm<0^t) £|6i±$-ti:£ 1 1 fcK, firattfcttfBlfl:-*- 
*7C?S?T-ii5&^\ 0.1 %irSx.4^ta > Mft»*^«E 

-ib$-£& 0 Al (±0.1 %mT^K5eLfe 0 ft 

fiFi L < f±0.02-0.06%T-£>& 0 
[0 0 1 6] Ti : 0.05-0.3 % 
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Til±, *HWT(i*Kft7C»«5— 

JnstftrarTTic tLtfffiL, iujtii:*-;*^ 

i±, 7x5^ hSE«l«rWlWLr«A*ttt*l0I±S^ 

^•j^fi*4, wO«t -9 ft$fr*i±, 0.05%JW±O-^* 
-?m.*>btlZ> 0 --ft, 0.3 %^«t*l±, ^Sftff 
ffi»**#*»=3BJft 2 *t, # Of 7 9 > y*DXtt**®T"t 
/0 ho Z<Otztb, Ti(±0.05-0.3 %<9feB(::|? B ;5e L£ 0 ft 
*, SfiL<(±0.1 -0.2 % -Cab -So 
[0 0 17] ifSLTtj&frKjDxT, (AS) - 

( C W) <D -9 *> frh Mlftitz 1 S 4 tz ti 2 P JBLL K # f 

as : cr : 0.01-0.5 %, cu : o.oi-i.o %, Ni : o.oi 
-1.0 %. Mo : o.oi-i.o %, v : 0.01-0.3 %, zr : 
0.01-0.3 %, b : 0.0001-0.005 %<7>o %<7) lmttz 
i±2ttW±> Cr, Cu, Ni, Mo, V, Zr, B(i^-f*L&, 

[0 0 1 8] Cr, Cu, Ni, Mo(±, ffy^f&T^Jtic^ 

*-e*«J, 0.01%O**-C»**«Bi<>c,it4 o ft*, Cr 
(±0.5 Cu, Ni, Mo(±1.0 %^ix.t#tLt t^ft 

**«tt»L» MiCl^ d 2fr*;S*#!f#-C # ft C<7) 
Cr(±0.01-0.5 %, Cu(±0.01-1.0 %, Ni(±0.01 
-1.0 %, Moli0.01~1.0 %W^Ht't^c7)75 t W4 L 
v^o ft*, £ 0 £fi L < l±Crl±0. 1 -0.3 %, Cu(±0. 1 
-0.5 %, NiliO.1 -0.5 %, MofiO.I -0.5 %T** 

iO -So 

[0019] v, zri±, mwm* mm s** ttt 
i±, -eti-rtto.oi%^jio-t-^rr'E*!>'btt^,^, -ett-r 

a0.3%Srfflx.T-t-*LTiS!l***i&fi1L, ^SlC^, 
-7 ft v\, icofc*, V, Zrit^rti^ii. 
0.01-0.3 %<?)ilttl.W!iJiL^ ft*, J:l)SF 
f L< (±V(±0.01-0.1 %, Zrl±0.01-0.1 %T-*-5> 0 
[0 0 2 0] B(±, «Att14^JiSDj?-*r, "7^9^ h 

i±o.oooi%m±<7)-t-^r-eEii6e>^^>o ft*, 0.005 %& 

Mx.T^*LTt5lft*^*<7)JiijP^#t>tLftv^ do 
^46, B (±0.0001 -0.005 %f)lItf^W4ft L 
v^o ft*, A t)*f i L < (±0.0001-0.0020%T-*-l>o 
[0 0 2 1 ] BP : Nb : 0.005 -0.05%, Nbl±, NbC ^ 

0, *I§WT*I±, *Ha&t**-C*4. $«b(C, Nb(± 
7x5-f h-^N'-^-f hO^^PpaULT-^^^-i' 

50 ^te(fiiDH4 : J:|fi]±i?-ti:-&^t*LTv^ 0 i 
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0«fc-? ft (±0.005 %&±.<7)&1ir~Uibt>h.2,tf s 0. 

»*S*t#0 f 7 9>y*tt*«fi:T1-4o £<OfcJi>, Nb(±0. 
005 ~0.05%o«Hi:i-4O7j«ff* Lv>„ ft*, J: 05? 
iL< (±0.02-0. 04% T-*&o 

[0 0 2 2] C & : Ca : 0. 0001 -0. 005 %, REM : 0. 00 
01-0.005 %<T>o *><75 in tz\t2m 
Ca, REM f±, v>-f ^t«tfk»^tt»«:3*«'fkLT, £ 
* * ■*> £ £ -£ T , # 0* V <7 V v* £ |6j± $ -£ 

4. -ft<bO$J*(±Ca, REM t *> 0.0001 % £LhO#*-? 
^A^tlS**, 0.005 %^@x.TttLTW*» 
L-, #*iKJ|/^ #fcv> 0 iofc*, c 

a : 0.0001-0.005 %, REM : 0.0001 -0.005 %CD&H 

[ 0 0 2 3 J ft *, ±12 L ^^^<0»«P(±Fe±3 ± XT 

^mth^fmrz&Zo ^wMW^mmt lti±, n : 

0.0060%JJ.T, 0 : 0.0060% JBIT^S-C^ ±IBL 

ToM^-ft-f h Sr®«^-e80%jy.±<7>^-e#tfa 

*5IWIf3«oai^(±, ffi»^s-CIF«L7t:«- 
5£T\ f&*fflft^- + -f h«r=EffifcUr80%£IL±**L, 

T, ff4L<l±10%aTMLttJ:^ aU*i* J 20%^ 

•t^^t-r^i t c± o, *»KS:*«"c#u*»tra 

[0 0 2 4] *7t, *fffi*l4KOftflkti\ WttattS 
5.0 yum BlT<0{Si^.ft^ hZSMt-r&fflglt-f 

TSlJc-f L, JIS G 0552cOSl5E(Ci£«iL-a±$§ 
[0 0 2 5] s P*MSfilMi!fl«5.0 fliTOfti^'ft 

(c±o, fftr^vyjnxitjWfiLti-*,, ft*, zbtz 
^^^-f^-r ho3F*&ttfleai±3.o urti-ao 

Wi Lv>„ ft*, 3iteX-*>Z>'<4i-'( FOfJii8SS 
g£5.0 /,« WT, fiPf L<(±3.0 ttTttifc* 
(C(±, 1-T*(C^ZiMn, Ti^cO^TC^^rilfi^-r^ 

[0 0 2 6] ±IBL7tiiaj«0»il*|E*P % S^^Oii 



(5) #12 0 0 1 -2 2 0 6 4 7 

*#t-r*o**a* l^o ft*, a«»itttufCx.T, 

tftv»o w<oai*W»:«HB|JEffi«:fltLftffi«t-f4o St 
HffSli, — h., SiSi-e^iPL^o^ifiD 

ft, jS^HiiStL7t^7 ^tlt«?WtW£E®LTt 

io [0027] mm#<ommi&.m : 1050-1250*0 

1250t:J^T, ± L< l±1200t;W.T, 10 

sotwxsitjQgrf ifc, itaiEffi-f 1250 

rJ^T1050t:tJ.±<O£J$i: L.*:0*>JE5i£H&?- -5>«DtJ s 

Lv^ 0 1250t:?rS^^ 

WSttfi^ClK <ft* 0 ft*, ft±»fflESilK*fl| 

ffi-rs^totc »Di»siK(±io5o'cm±ti--5,o 
[0028] »aw*s B a H ja*ffi?a«-c*ojE® : jet^^^ 

20 4/^WX, *»BET»60%JSL±, *«?-l±T^15-30% 

l±Tl: ; J:60%j^±i: L, ^oU,fifjSI$ B B a ?aSfizaife<7) 
m£l±TmZ 15-30%, ft±(f(±®|?-Tia«FDT^85 
0 -950 CtnEitn, itttcj;^, 

[0029] *«wcv»-5»w»»*fia«iaKj±, a. 
^xissa r*DX7*--7^^-j ) tz± »9 , EM^fu 

EETBE^T-^fff 850 -1100t:o?aiSteHrt 
ii«250 -100 ■COifg-C^-f Siv>*)tiTV^ 0 

ft*, »e?»s® B i«oiasin±, i/<^^^»)cojet^ 
^^Hf, K;±-t^o ti?>t\ aL^®^ko*^^ 

i&wsifsaisoTffiffljsis^oias^, -tftt> 
[0030] »w»ftfifia«-ei»ijjgLffT*ii-ri 

tiz±9, *-^f- + 'f htt*««iWfkS*L, L*^ik«? 

Wfiiar-iftwiiigBi z&z ihi^# < ft & (j f^- 
-^x+^ h«jo©aB-ft^iiwi-^^to, 4>ft < 1 1 4 
'**tt±-e % L*»ta«i-4 4/^^x-r'ffT-r-s.o^ 

SFiLv^o 4/N'x*iiT-(±, ^--^■r-^-f hJKOfK^ft: 

[0031] ifc, ttwsttiwaaw-coffiTJptt, m 

50 ftv^ f , t&WW^alffifczamT-cOS^ffT^l^i, 
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9 

Mtz*) 4 -20%, £ L < (±20%5fc?i 1 o*«S8 * L 
l'<*£7fcl)OST^;&*4%5MlTNi, MftHfirA 

# ? 4ii;ftv> 0 l-'^^/c(9<7)ET^ i 20%^®x. 

4 t, «*ft«>#te, t < K#E*D*2rte5j*i«< &«&„ ft 
Si^^ : *S a |fg:SitT-O^®|£Tl:l±60%JiJ.±t-r 

*« ^ffiJET475 s "60%*«r-l±, *-*-r^ MJcofS 

[0 0 3 2J *»WCJ4, l*WW«*fi:a*-eo 

*g?ETI±> )±T^15~-30%t-r4o ET^ri s 15%*St 

Sir t«ilfflftoittnSSi±^'4r < , *P-»r»w?fiBrfi 

AtttftftM • «HfcLC < < ft *) . #K**tt**J«*i- 

[0 0 3 3] tt_h«faEJ£i&T**F D T : 850 -950 t 
ft±»fffiffi»TaflEFDT*850 -950 "C 

oiEBosst-r fdt**85o t*?8-e(±, E5£w 

ttjfilRti*), iWXtt*»fiT-*-*o 950 "Cfctt;*. 

#<b*1-ft^o 

[0 0 3 4] »WES»7SiO^*PHIte ! 0.5 fMJIlrt 
i&lflJEffii&Tfiife, 0.5 ^JartKJfcipfclflS&U 30"C/ s 

K4EO7*&IMttStt4.0 /urn *jatt-4dt#\ 
«0±ffit?*4^>f KO¥^ B B a *£S^5.0 A m Jfll 
T 1 1" 4 *t> IC'J&gT* * 4 o ^®«<0^%igf A&@ * 4. 
0 &WEffi&0.5 U>JSHrtt=aft 

[0035] »mffl£*Tifeo?fripaue : 3ot:/ s &± 

iiS^Ot:/ s E3t£**-Tf£, ^ss«s 

u ¥*&i»A*fc«a , 4.o *m<7>mmmmt>ti% 

^SXOSJt : 350 - 550 r 

Lv\> ^flXiaiKtt, 350 - 550 CttSo ^•JiSKri* 
350 X3*»|Ttt, WRfcTJ/f-VHM MHa^JKU 
IBffiJ6l*0*W»ajJ«*^:L, aE®te74*ffi:T1-4o i 

0 i&*34*550 t^Sx^t, TiC MMLT 
3l**i0**»^4 < ft 4 <h 1 4 fc, %-ft^a^#^,tt 
ft<ft<9, *gftie»0*tt**fiT1-4. ftib\ fiPSL 
< Ji400 -500 "C 

[0 0 3 6] c:^J:ot:, M%tt<?)j&.!8.iM]Eizm& 
U ^oi&6<jffi:ssas©iaJ^r*jSIEft^ft-e»:KJE® 



(6) W2 0 0 1 -2 2 0 6 4 7 

70 

f»ffi«**»<a#l4. ¥^ B B B ta:S4.0 * 

«©SliW*:ii:J:|), JfrKfltftllfeoWtf?? > 

[0037] t$mmMfc<7>Kmfvni:&iz&£ 

TBi^-t^ 0 0.081 %C-0.17%Si-3.04%Mn-0.014 
% P-0. 0014% S -0.027 %AI -0.148 %Ti*0«!3|f*j- 
fc, ^S«1080-1300t:, MftKttA^t&3LJ*-? 5 
70 f&AW^Aiaaiffi:Si£^<^itET^80%, IftfiD 

SfS B B B SJSfg:?Sit-e<7)S:^^aT^20%, tt±lt*E® 
iSSFDT 900 i+aStWEESEfcitLT, »3£**-Tf£ 

0.3 mm iz^mt&L, ft*Piij£io-ioo "c/s, ^ 

ifspU tOHfftBl ft&\ afc^tRKtt, JET 

spSOfcOJfrflflE®, ^$iES)8800 "C (AcsgBBWS :780 
"C) 0*®«EI6, J; ViKMfft^^pjt JStSOV/ s , *.7t 

it*Pf?ihiajS3oo x;bi-z>}§mK.m-mm$:ML, 
[0038] icoi ^ft^js^ti, ov^-c, auro^rft 

M<OET^I±, 40%W±t1-^><7)7& ? S : i Lv^ 0 i^^EEM 

K£ ^ME@t-fc»t-5E3SS^%— (csfll^^tc^A 
£*U -e<7)^o^$i6{ci5(t4ffi:*S B B B> ffiagsasjcj: 

50 [0 0 3 9] i%®«<7)^$ifiiaK : (AC3^*) - (A 
C3'»* + 100 *C) 

*3S«o««i±, a^ittL, (AcsXfllA) - (A 

c3tt*+ioo t) <r>$m<ommst^ ) ) o mmr&g. 

ZmtZ l%mm$iWL t ft « „ «|#ESJ** f Acs 

+ 4WSfe**»f)*i.ftv» 0 (Ac3^.®.ar + 100 1C) 

40 ^-Mfta^w<bttft<ft9> mm<o 

[0040] cct% &mtiL$m<DKmrmi.&Ki3£ 

ho 0.081 %C-0. 17%Si-3.04%Mn-0.014 %P-0. 
0014% S -0.027 %AI -0.148 %Ti^<0SJ^(c, JjDIft 

iasnsot;, »ws$s B B B iajSi5:ia«T-5/<x, s&^w^ 
JiiaKfiifl«-cojR»ETft8i %, MMffUFAilKfia 
irC-0«j&/<*ET2$19% % ftitfESiSJKFDT 896 
tf^^HEMSrifeLT, j*®*?-Tfl:0.3#W[*HZ 
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«u **^««fc#*pa«43T:/s, ft^sffjtiajt 

336 "Cif &^«E®-M*ILto -f-OfciOJfr® 
HA (=780 *C) it±*f> (AcsSEIRjft + 100 C) Ofe 
[0 0 4 l] ftKCtt^ ou»r-«6#fiajK*»<b**$*L 

Aft : 40*C/ s W±100 "C/ s *»O?fripaft-C200 - 

400 , c<ofiK«if^isi±, «#6iaR^<b4ot;/sja 

±100 X./ s *?»<O^ipjSJST-200 ~400t:<O^#jh 

£»SU 78OHPaJ0l±«>3l9ia«S*«f»c,fLiv>^^ ^ 
9>v5DXttd s teT1--?.o — i%iPjlK* ? 100 t/s 

JSLt-eii, httwmxiti- JiHSu Jul 

tt^T-tio *»9J-CJ±, fti*t400 "CWT20 

•K #U f -7 7>v*Pltt75*®T1--&o *fc> 780MPam± 

[0 0 4 2] KDi^:, IfM^iSt, ft^ffi 

5l555S?780MPam±-C, ^-#^^7 >XTSXEI 
^19000MPa%M±, 5SK-/tJ£lf^/<7 >XTSX A rt*74 

oooMPa%M±, t&\,\ mumK&tttzft&mftwmm 

[0 0 4 3] 

t, aStSljSftlci; 19 260mm J9 cox 9 7* (£P3fg#) tL 



(7) ftm 2001-220647 

int^fcT^5£« («ff2.4 mm) tU; 0 o^T\ itl 
Mt*feLi^S^S («)?1.2mm ) tLfz 0 fOfl Ctt«b 

[0 0 4 4 ] »e>*Lfc*fr®a&««Kov»t\ ttflfttU^. 
-To 

(1) mmm 

»fWi3J:?/EEM^r|6]tl[A^r|6]Bf®-C«J?co^:I?icov> 
X. JIS G 0552co^H^«iLrjIlJ^L, -e-fKbOT**) 

(2) 

(3) ^JfcifKK 

B*ttfiiaHa»jFST 1001 izmcx, &&&&&&& 

bUWLtzffl&ft («I¥X100 X100 mm) IC, do =10 

i'JK rMijj <?>$>2>m) <r>RHmfrt>f$ 

#CD7t@d (mm) £j}^> N JtKtf^U *tH*Lfc« * 

A (%) = I (d- do ) /do I X100 

[0 0 4 5] iil?>Ott*S:|E3U^i-o 

[0 0 4 6] 

[Si] 
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13 i 4 
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it ¥ J£ # («SK) 


Ac, 


c 


Si 


Mn 


P 


s 


Ti 


Al 


Cr, Ni. Cu. Ho. V. Zr. B 


flu 


La. acM 


°C 


A 


0. 081 


0. 17 


3. 04 


0. 014 


0. 0014 


0. 148 


0. 027 








781 


B 


0. 079 


0. 18 


2. 98 


0. 015 


0. 0006 


0. 131 


0. 021 




u. Uo 




784 


C 


0. 085 


0. 15 


2. 87 


0. 010 


0. 0011 


0. 128 


0. 024 






f n . ft AAOI 

Ca:U. 0023 


782 


D 


0. 081 


0. 12 


2. 95 


0. 014 


0. 0018 


0. 135 


0. 022 


Zr:0. 05 






781 


E 


0. 078 


0. 13 


2. 98 


0. 014 


0. 0017 


0. 142 


0. 034 


Cu : 0. 2 






782 


F 


0. 085 


0. 14 


3. 11 


0. 012 


0. 0005 


0. 125 


0. 029 


Ni :0. 2 






774 


G 


0. 084 


0. 11 


3. 24 


0.013 


0. 0016 


0. 138 


0. 020 


Ho:0. 3 






770 


H 


0. 081 


0. 13 


3. 22 


0.015 


0. 0020 


0. 146 


0. 022 


B:0. 0010 






774 


I 


0.082 


0. 12 


2. 88 


0. 009 


0. 0020 


0. 139 


0. 028 








779 


J 


0. 076 


0. 14 


3. 21 


0.013 


0. 0011 


0. 147 


0. 038 


V:0. 05 






775 


K 


0. 215 


0. 15 


3. 21 


0. 012 


0. 0009 


0. 145 


0. 021 








737 


L 


0.081 


0. 21 


0.54 


0. 012 


0. 0016 


0. 138 


0. 037 








856 


M 


0.085 


0. 21 


3. 01 


0.013 


0. 0064 


0. 129 


0. 045 








781 


N 


0.081 


0. 22 


3. 12 


0. 010 


0. 0038 


0. 012 


0. 036 








778 


O 


0. 085 


0. 19 


3. 15 


0.012 


0.0018 


0. 135 


0. 045 


Cu:0. 3. Mo:0. 2. Zr:0. 05 






791 


P 


0. 084 


0. 25 j 


3. 14 


0. 012 


0. 0015 


0. 146 


0. 039 


Cr:0. 2. Ni:0. 2 


0. 009 


Ca:0. 0015 


790 



[0 0 4 7] [ R2 ] 
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